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[DESCRIPTION] /-v 

f:eil ::f the invention 

The present invention relates to a negat i ve-wc r king heat- 
sensitive material which is suitable for making a lithographic 
printing plate by d i re o t - 1 o-p 1 a t e recording and to a method for 
imaging said heat-mode recording material by means of an infrared 
laser. 

BACKGROUND OF THE INVENTION 

Lithographic printing is the process of printing from specially 
prepared surfaces, which contain a lithographic image consisting of 
areas that are capable of accepting ink (oleophilic areas.) and areas 
that do not accept ink but are water-accepting (hydrophilic areas). 
In so-called wet lithographic printing methods, both water or an 
aqueous dampening liquid {also called fountain solution) and ink are 
applied to the plate surface that contains the hydrophilic and 
oleophilic areas. The hydrophilic areas are soaked with water or the 
dampening liquid and are thereby rendered oleophobic. 

Various he at -mode plate materials are known which can be used 
as a lithographic master for printing with greasy inks . Ablative 
plates are the best known examples of so-called process less plates, 
i.e. plates which do not require any processing and therefore can oe 
u s e d a s a r r i n t i n o p 1 a t e i mm.ed i a *: e \ v a f t e r e x o o s v r . T h e h e at, wh i c h 
: 3 a e aerated in the re a c r d : u g lave r o f s u c h a b 1 a f i v e p lat.es b y 1 1 g n t 
absorption of a laser beam, removes a hydrophilic or oleophilic 
topcoat to expose an underlying cleophil is resre - ive.l y hydrophiii a 
s \ : r f a r e , t h e r e b y , • b t.u:u n g v ) 1 e n - o e s s a r y .off e r ^ n t i a t i r n •;. ,f ink- 
aoo^pr^no^ between the im.age (printing"' and non-image cr background 
n o n -pm 1 1 n g N areas. 

1 •: "rxampl;--: DE-A-2 448 325 mam - /---i a .as . r h- • * * -m :• • N r. : • • u 
rnecative' p r : :r \ n g :V re ■ amp. r: : s : r. ' m ; ^ : y-i ■ • r f : r- p p a r * 
prtvidei w; * n a hydr-ph:* is surma---- i-vi-r. id s r as i heat -rr ode 
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processing. The plate is called a 'direct negative' plate because it 
is suitable for direct exposure by a laser beam (" computer-to- 
plate" , no film mask required) and because the areas of the 
recording material that have been exposed to the laser are rendered 
ink-accepting and define the image areas, i.e. the printing areas. 

Other disclosures in DE-A-2 448 325 concern "direct negative" 
printing plates comprising e.g. hydrophilic aluminum support coated 
with a water soluble laser light (Argon-488nm) absorbing dye or with 
a coating based on a mixture of hydrophilic polymer and laser light 
absorbing dye (Argon-488nm) . Further examples about heat-mode 
recording materials for preparing "direct negative" printing plates 
have been described in e.g. DE-A-2 607 207, DD-A-213 530, 
DD-A-217 645 and DD-A-217 914. These documents disclose heat-mode 
recording materials that contain an anodized aluminum support and a 
hydrophilic recording layer provided thereon. Laser exposure renders 
the exposed areas insoluble and ink-receptive, whereas the non- 
exposed areas remain hydrophilic and water-soluble. Such plates can 
also be used directly on the press without processing, because the 
non-exposed areas are removed by the dampening liquid during 
printing, thereby revealing the anodized aluminum support. 

DD-A-155 407 discloses a processless heat-mode 'direct 
negative' printing plate where a hydrophilic aluminum oxide layer is 
rendered oleophilic by direct laser heat-mode imaging. 

The above heat-mode 'direct negative 1 lithographic printing 
plate are characterized by a low recording speed and/or the obtained 
plates are of poor quality and durability. 

EP-A-580 393 discloses an ablative lithographic printing plate 
directly imageable by laser discharge, the plate comprising a 
topmost first layer and a second layer underlying the first layer 
wherein the first layer is characterized by efficient absorption of 
infrared radiation and the first and second layer exhibit different 
affinities for at least one printing liquid. 

EP-A-683 728 discloses a heat-mode recording material 
comprising on a support having an ink receptive surface or being 
coated with an ink receptive layer a substance capable of converting 
light into heat and a hardened hydrophilic surface layer having a 
thickness not more than 3 um. 
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US 4,034,183 describes a processless lithographic plate that 
comprises a 1 ight -absorbing hydropnilie rep layer coaled en a 
support which :s exposed to a a -;e r bear: to convert tee absorber 
from an ink repelling to an ink receiving stare. All of the exarrpies 
and teachings require a nigh power laser, ana the run lengths of the 
resulting lirhographic plates are limited. 

US 3,832,948 describes both a printing plate with a hydrophiiic 
layer that may re ablated ry strong light from a hydrophobic support 
and also a printing plate wit.n a hydrophobic layer that may be 
able red from a nydrophi lis support.. However, no examples are given, 

US 3,964,389 lescnres a processless printing plate based on 
the principle of laser transfer of material. This process is very 
sensitive to transfer defects and requires an additional donor 
sneer . 

US 4,054,094 describes a pr:cess for making a lithographic 
printing plate by using a laser beam to etch away a thin top coating 
of P'Clysiiicic acid on a polyester case, thereby rendering the 
exposed areas receptive no ink. M: details of run length or print, 
quality are given, but. it is expert, ed that an non- cross 1 inked 
polymer such as polysilicic acid will wear off rapidly and give a 
s n o r t r u n length. 

US 4,081,572 describes a method for preparing a printing master 
o n a s u b strate by coat in g t h e s a b 5 t rate w i t h a h y c r o p h i 1 i c p c 1 y a m i c 
acid and then image -wise converting the poly ami c acid to 
m.eianophi 1 i e poly iodide with heat from a flash lamp or a laser. No 
Ue t a 1 1 o o f r a n I e n a * h , * m a ge qu a .1 i ^ y c r .■ n k •" w a *" e r r a I a n c e a r e a i vet; . 

Japane s e Kokai No . 55/105560 des c r i b e s a m e t h o d o f p rep a r a t . o n 
0' f a lithographic printing plate by laser beam removal cf a 
h y d r .1 p he 1 i 0 * a y e r c o a ted n a me a r, o p h 1 1 i c sup p or: , 1 n w h 1 c h the 
h y d :■ o p 1; i 1 i 0 1 a v e r o c n t a i n s c o 1 1 o :. d a 1 0 i 1 1 o a , c o 1 1 o 1 a a 1 a 1 urn : n a , a 
car boxy! ic acid, or a salt of a car boxy 1 in a a i . The en.-y examples 
given use colloidal alumina alone, or sine aoet ate alone, with no 
0 !. o :•: s i n ke r or a ...idond a . V a de * . a : : a r. e : : v e n ; :• r t h e : n k , w a t e r 
b a lan eo 0 r 1 1 m. : :. i r. g r u r. 1- r. 0 1 h . 

WO 92/09934 : . a.; ::. i :: y V -. : ;::y t h • C: : : : v- 

c ::r.;::a; r o :. • aa. a in::-;; a t n,t a a *: .: r nvia* : , or. a * 1 • 1 ymer w: • a 
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However, such a polymeric switch is known to give weak 
differentiation between hydrophilic and oleophilic areas. 

All the examples mentioned in the prior art fail to prepare a 
processless direct imageable printing plate which has a high 
sensitivity, good start-up behaviour and offers a high run length. 

Unpublished EP-A no. 99202109, filed on 29.06.99, discloses a 
negative-working heat-sensitive material for making lithographic 
plates comprising in the order given a lithographic base having a 
hydrophilic surface, an oleophilic imaging layer and a cross-linked 
hydrophilic upper layer. The heat generated during exposure in the 
light-sensitive layer removes the hydrophilic upper layer by 
ablation. However, the water-acceptance of the non-exposed areas is 
insufficient and, as a result, the plate has an inferior start-up 
behaviour, i.e. the non-exposed areas to a certain extent accept ink 
(a defect known as "toning") while printing the first 10 to 50 
copies, which are lost due to bad print quality. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
processless material that is suitable for heat-mode direct-to-plate 
recording and is characterized by a high lithographic quality, 
especially with regard to start-up behaviour. This object is 
realized by the material defined in claim 1. Preferred embodiments 
thereof are defined in the dependent claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The lithographic printing plate of the present invention 
comprises in the order given a lithographic base having a 
hydrophilic surface, an oleophilic imaging layer and a cross-linked 
hydrophilic upper layer. 

The cross-linked hydrophilic upper layer is preferably coated 
from aqueous compositions containing hydrophilic binders having free 
reactive groups including e.g. hydroxyl, carboxyl, hydroxyethyl , 
hydroxypropyl , amino, aminoethyl, aminopropyl, carboxymethyl , etc., 
along with suitable crosslinking or modifying agents including e.g. 
hydrophilic organot Itanium reagents, aluminof ormyl acetate, 
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d: r.er.r.y 1 a 1 urea , 


me 1 ami nes , a 1 d e h y :i e 5 , h y ar c 1 y - e d t e t r a a 1 k y 


orthosilicate, etc. Suitable hydrophiiic cinders for use in the 
upper layer nay be selected from the group consisting of cum arable, 
; ass: n , gelatin, stare h ue r i v a t "es, a a r c o x yme t h y I c e 1 1 a lose and t h e 
salts thereof, cellulose acetate, sodium alginate, vinyl acetaae- 
maleic acid copolymers , s tyrer.e-maleic acid copolymers, polyacrvlic 
acids and salts thereof, polyme thacr yl i c acids and salts thereof, 
hydrcxyethylene polymers, polyethylene glycols, hycir oxyprc-p y lene 
polymers, polyvinyl alcohols and hydro! y zed poly vi ny lace t a te having 
a hy droiyzat ion degr ee of at least 60 1 by weight and more preferably 
at least 80! by weight. 

Hydrophiiic layers containing po 1 y vi ny 1 a 1 cchol or 
poly v mylacetate hyoroiyaed to an extent of at least 60% by weight 
hardened with a tetruaikyl c rthos i 1 i cate , e.g. tetraethyl 
crth)silicate or tetramethyl or t no s i i i cat e , as disclosed in e.g. 
US 3,476,937, are particularly preferred because their use in the 
present: heat -mo go recording material results in excellent 
lithographic printing properties. 

A further suitable cross-linked nydrc-phi 1 1 c layer is disclosed 
m EP-A- 514 990. The layer disclosed m this EP-appl i ca t i an 
comprises the hardening reaction product of a fee) polymer containing 

amino or amide funzt ons having at le -.sr. one free hydrogen (e.g. 

ami n > rr. o d : . f i e d ri e x ~ r a n e ) an i a 1 d e h y ct e . 

The cross-1 inke a 1 hydrophiiic upper layer preferably also 
contains substances that increase the mechanical strength mi the 
porosity of the layer e.g. metal oxide colloid particles whish are 
p art*. :: 1 e s c f t Itanium- d :. o xide o r o t. her m o t a 1 o x : d e s . I n c o r p , ) rati o n 
of these panicles cues the surface of the cross-linked hydrophiiic 
1 a y e r a u n if or m r o u g la t e x cure o o a s i s 1 1 n g a f m : c r o s c c p i c h 1 . 1 - a n d 
va 1 leys . These partisl.es are preferably sxoaes sr hydroxides a: 
beryl 1 . urn, magnesium, aluminum, s: 1 i con , g : iiol ; n : urn , germane um, 
arsenic, indium, tin, antimony, tellurium, lead, bismuth or a 
* tans i * : en me- a ! . 1 art i -a 1 ar 1 y p : - f eras 1 e - : 1 1. •;• L ..: t a r * : ; 1-u- ; r - 
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sulfonic acid (-S0 3 H), sulfuric acid (-0~S0 3 H) , phosphoric acid(-0- 
P0 3 H 2 ) or phosphonic acid (-P0 3 H 2 ) gives rise to an improved start-up 
behaviour, which is comparable to a conventional plate wherein an 
electrochemically grained and anodized lithographic aluminum 
substrate defines the non-printing areas. This effect is obtained 
even when only a small amount of said organic compound is added to 
the cross-linked hydrophilic upper layer, e.g. an amount between 
0.5% and 25% by weight of the dry hydrophilic layer and more 
preferably between 1% and 15% by weight. 

The term "organic compound derived from" any of the above- 
mentioned acids should be interpreted as a compound wherein an 
organic radical is bonded to an oxygen atom of the acid group, a 
salt thereof or the esters thereof, more particularly : 


wherein n is 0 or 1, R is an organic radical, and A is 
hydrogen, a counter ion, e.g. a metal ion, or an alkyl group. In 
formula II, both A groups can have any of the latter meanings 
independently from one another or can together represent a divalent 
counter ion or an alkylene group. The organic radical can be a low 
molecular compound, but is preferably a macromolecular compound. The 
term "macromolecular compound" comprises polymers, copolymers, 
dendrimers, hyperbranched polymers, oligomers and multifunctional 
compounds preferably having a molecular weight higher than 500 
g/mol. Preferred examples of such a macromolecular compound are : 
polystyrene sulfonic acid, polyvinylphosphonic acid, polyvinyl- 
methylphosphonic acid, phosphoric acid esters of polyvinyl alcohol, 
polyvinylsulfonic acid, polyvinylbenzenesulf onic acid, sulfuric acid 
esters of polyvinyl alcohol, acetals of polyvinyl alcohols formed by 
reaction with a sulfonated aliphatic aldehyde and acetals of 
poly (vinylalcohols) formed by reaction with a sulfonated aromatic 
aldehyde . 

Other preferred examples are polymers or copolymers comprising 
the following monomers: p-vinylbenzylphosphonic acid, 2-propenyl- 
phosphonic acid diethyl ester, [ 2-methyl-2- [ ( l-oxo-2-propenyl ) - 


R-(0) n -S0 3 A 


(I) 


R-(0) n -P0 3 A 2 


(ID 
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amino ; propyl ; -phospnoriic acid, a phenyl vinyl pnosphoni c arid, vinyl 

phcsphonic acid, pnc 5 pec -na :e d maleic anhydride, phac sphonat ed 
a cry! aces or ne:r:acrylates, dimethyl vinylplrosphor.ace , 2 -or ope ny I 
p n csp h c n i c a c 1 d , p n 0 s p c o r 1 0 m e a b y 1 a c e d a c r y 1 a rr. i d e s , p h c s p h ono- 
met by laced vi ny 1 anir.es , vinyl arbnomethylene phosphoric a:id, 1- 
pnenyl vinyl phesphonic acic, vinyl phcsphonic acid, : acrylamido 
re thy 1 propyl 5 phospheni c acid, Methyl vinyl phosphorate , nor 1 vinyl 
ester of phosphoric acid (vinyl phosphate :• , morioaliyi ester of 
phosphoric acid (ally! phosphate : , 2-propenyl- pccsphcnic acid 
( illylphosphonic acid ; , 2-r.ec.hyl-, 2- [ i 3-pho sphenopropy 1 ) thiol ethyl 
ester of 2-proper.oic acid, 2- [ ; ^-phosphonopropy 1 j chio ] et.hy L ester 
of 2- p r o p- e n o i c acid, 2 - Ac r y 1 a m 1 do- 2 -re thyl-1 - p r o p anesul fan L c a c i d 
(^jPS! , sulfo isophtalic acid, sulfo ethyl me tha cry lace , 
2- (sodiosulf 0} e thy Ire thacr y late , { to - sulfoxyalkyl) aery laces or 
mothacrylates , styrene sulfonic acid, diacosulphcnate monomers like 
me thacr y 1 ami dophe ny 1 d 1 a z c s u lphor.a t e , all y 1 e t hex y s u 1 pha t e s , 

1 -al 1 y lc-xy-2- hydroxypropy i iulphonate , vinylsul fonic acid, Sulfuric 
acid nonoethenyl ester (vinyl sulfuric acid), mono-2 -prop enyl ester 
of sulfuric acid, Sulfuric acid no no vinyl ester (vinyl sulfuric 
acid) , Sulfatoethyl metnacrylate (Bisomer SEM) , Methacrylic acid 

2 ~ h yd r c x ye t ha ne 3 u 1 force acid ester ( S u 1 foe thy 1 re thacr y la te = 5 EM ) 
and their salts. Typical useful sulfonated polymers can be obtained 
Lion, e . q . Alio Chemical (division of National Starch and Chemical 
Company) e.g. with the 1 trade names: Versa TL , Nariex D , Aqua treat 
Ab-54 0, Aquatreat AR-C4 6, Aqua treat API- 54 5 . Other applicable 

sul fonic acid polymers are e.g. methylene coupled oor.de n s a t i on 
P r o duo f s o f a r y 1 s u 1 p h ; : n i c a c : 1 d ; e . g . a v a I a b 1 e f r c r. B a y e r \ r. d e r t h e 
trade name Baykanel ) or sulpho isophtalic acid based polyesters e.g. 
-mailable from. Mas t man Chemical Company c Acta. St he r useable 
sul fate containing pel ymers are modi f led po lyv : ny I al echo Is , e . . 
LVvni S221"" ca PVA copolymer wich AMCC sodium, salt, obtained nor 
Kara ray 1 and lohseran L 3 2 e c : a PVA c c p o 1 yr. e r >: 1 1 n p r ctere sul p h o n 1 0: 
:c; i so d : a::r . A * . Cc-o u.--- :ui o Coo.-c 1 .ii e p .A. y re 1 do r 1 vat 1 ves 
."b* air. -mi from, polymer an .1 logics : -a .:t : .' no ecu: is sub 0 r e 

r- t.-c c 1 ns, rr .0 :.. ro. i~ b: u - , 1 c br. na* . u , . h cam buns ■: 
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derived from polyamines, polyalkylene imines, polyacrylamides , 
polypropylene imine dendrimers, polyamido amines, oligo (alkylene 
imines), ect. Besides traditional homopolymers and copolymers also 
branched macromolecules like hyperbranched polymers or dendrimers 
could be applied. 

In particular multifunctional phosphonates with the trade name 
Briquest are highly preferred . One of the suitable examples is 
Briquest 8106/25S = [ [3, 6, 9, 12-tetrakis- (phosphonomethyl ) -3, 6, 9, 12- 
tetraaza tetradecane-1 , 14-diyl] -bis [nitrilobis (methylene) ] ] tetrakis- 
Phosphonic acid sodium salt : 


wherein x is an integer between zero and the total number of acid 
protons in the molecule. Other suitable Briquest grades are: 
Briquest 3010-25K ( [ (oxidonitrilo ) tris (methylene) ] tris-Phosphonic 
acid, potassium salt) , Briquest 281-25S ( [ [ (2- 

ethylhexyl) imino] bis (methylene) ] bis-Phosphonic acid, sodium salt), 
Briquest 422-33N ( [ 1 , 2-ethanediylbis [nitrilobis (methylene) ] ] - 
tetrakis-Phosphonic acidtetraammonium salt) , Briquest 785 
( [ [ (phosphonomethyl) -iminojbis [2, 1-ethanediyl [ (phosphonomethyl) - 
imino] -2, 1-ethanediylnitrilobis (methylene) ] ] Phosphonic acid, 
tetrakis-, sodium salt), Briquest ADPA 60AW ((1-hydroxyethylidene)- 
bis-Phosphonic acid, potassium salt), Briquest 221 ([[bis [2- 
[bis (phosphonomethyl) -amino] ethyl] amino] methyl] -Phosphonic acid, 
sodium salt), Briquest 543 ([[( 2-hydroxyethyl ) imino] dimethylene ] di- 
Phosphonic acid, sodium salt) , Briquest 301 Low AM 
( [nitrilotris (methylene) ] tris-Phosphonic acid, sodium salt), 
Briquest 301-50A ( [nitrilotris (methylene )] tris-Phosphonic acid), 
Briquest ADPA 60A (( 1-hydroxyethylidene ) bis- ) Phosphonic acid). 
Besides products with trades names Briquest also similar products 
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II 

H 2 O3 P— CH 2~ N— CH 2 ~ PO 3 H 2 

I 

CH 2 ~~ PO 3 H2 


• x K 

Briquest 281-25S : 

CH 2 — PO 3 H 2 
CH 2 — N — CH 2 -P0 3 H 2 
Et-CH-Bu-n 

• x Na 

Briquest 422-33N : 

CH 2~~ PO3H2 CH 2~~ PO 3H2 

I I 

H2O3P- CH2~ N CK 2 CH 2 N CH 2 PO 3 H 2 


■ 4 NH 3 
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Briquest ADPA 60AW : 


OH 


H2O3P— C — Me 


PO3H2 


Briquest 221 


H2O3P— CH 2 


CH2~~PO 3H2 


CH2 — PO 3H2 


H2O3P— CH2""N— CH 2 CH 2 N CH 2 OH 2 N CH 2~~ PO3H2 


Briquest 301-50A : 

CH o— PO 3H0 

I 

H2 O3 P — CH 2 — N — CH 2 PO 3 H2 

Briquest 301 Low AM : 

CH 2~~ PO3H2 
I 

H2O3P— CH2~"N— CH 2~~ PO 3H2 


H 2 O 3 P CH 2 N CH 2~~CH 2"" OH 


The cross-linked hydrophilic upper layer is preferably coated 
at a dry thickness of 0.3 to 5 jam, more preferably at a dry 
thickness of 0.5 to 3 \im. 


x 


x Na 


Briquest 543 


CH2—PO3H2 
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— e cross-linked hydrephi 1 1 o upper layer nay further comprise 
additional sucstance s such as e.g. plastic! zers , pigments, dyes etc. 
Tee cross-linked hydros hi lie upper layer may also sunt am an IR- 
a b scrbir.g c o :r. p c u n d i r. r d e r t c ; n .: r e a s e t he I ?.. -sens::: v i t y . 
Particular examples o: suitable cross-linked nyarophiiic layers for 
use in accordance wish the present invention are disclosed in 
EP-A- 601 240, GB-P- 1 419 512, FR-P- 2 300 354, US-P- 3 971 660, 
and US-P- 4 284 705. 

The oleophilic imaging layer comprises a binder and a compound 
capable of converting light into heat. 

Suitable compounds capable of converting light into neat are 
preferably infrared absorbing component s having an absorption m the 
wavelength range of the light source used for image-wise exposure. 
Particularly useful compounds are for example dyes and in particular 
infrared dyes as disclosed in EP-A- 908 307 and pigments and in 
particular infrared pigments such as carbon clack, metal carbides, 
bondes, nitrides, carfconi t r i des and bronze-structured oxides. It is 
also possible to use conductive polymer dispersion such as 
polypyr role , pcyani 1 ine, or poly thiophene- based conductive polymer 
dispersions. Carbon black or graphite yield very qood and favorable 
r e s u 1 1 s . 

The binder of tne oleophilic imaging layer is preferably 
selectee: from the group consisting of polyvinyl chloride, 
polyesters, polyure thanes , novolac, polyvinyl carbazole, or 
copolymers or mixtures thereof. In a most preferred embodiment, the 
b i n d e r itself is h ea:.- sens : t : ve : e.g. a s e \ i -•■ -> x i. d i :: : u a o o 1 vrr. e r 
c o ntai n : n g nit r ate e s t e r q r o u ps s u c h a s eel 1 u * o s e n i t. r a t e as 
disclosed m GB-P-1 316 398 ana DE-A- 2 512 038; a polymer 
:: on tain: ng carbonate groups such as polyaikylene carbonate; or a 
pclymer containing covaiontiy bound col :r: ue such, as polyvinyl : dene 
cnloride. Also substances cent aiioirta ass cr azide groups, enable of 
liberating U i u p o n h o a t i : : g a r e f a v o r a n 1 y use d . 

"mo- c - :■} o : ; i .: imaa mo: : ceo n o ;" . < ; ,- - - :ri - a ins 

* rar.s : *. : on :m.<:a 1 e. mo 1 • uo> .5 :C. : . i u . lr-o-o:-e: ;o 1c-- . : 

su :h * : 1:100 ::. to * a 1 .ccooec<c mm- * a- 000:0 : oo luvi- f 

'! v :: - L ' : '- : -U s u co us • ';>' p: in 1 : ::. i-o: • he . O : U * .: > ie 1: m - 
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acid in isopropyl alcohol, as described in Quilon chrome Complexes, 
Dupont Corporation, April, 1992. 

The dry coating weight of the oleophilic imaging layer is 
preferably between 0.10 and 0.75 g/m 2 , more preferably between 0.15 
and 0.50 g/m 2 . If the oleophilic imaging layer is too thin (< 0.1 
g/m 2 ) , the oleophilicity of the exposed areas is low (due to the 
underlying lithographic base) and the run length is mainly limited 
by the exposed areas. If the IR-sensitive oleophilic layer is too 
thick (>0.75 g/m 2 ) the effect of the hydrophilic surface of the 
lithographic base is lost and the run length may be limited by the 
non-exposed areas due to toning. 

According to the present invention, the lithographic base may 
be an anodized aluminum support. A particularly preferred 
lithographic base is an electrochemically grained and anodized 
aluminum support. The anodized aluminum support may be treated to 
improve the hydrophilic properties of its surface. For example, the 
aluminum support may be silicated by treating its surface with a 
sodium silicate solution at elevated temperature, e.g. 95°C. 
Alternatively, a phosphate treatment may be applied which involves 
treating the aluminum oxide surface with a phosphate solution that 
may further contain an inorganic fluoride. Further, the aluminum 
oxide surface may be rinsed with a citric acid or citrate solution. 
This treatment may be carried out at room temperature or may be 
carried out at a slightly elevated temperature of about 30 to 50°C. 
A further interesting treatment involves rinsing the aluminum oxide 
surface with a bicarbonate solution. Still further, the aluminum 
oxide surface may be treated with polyvinylphosphonic acid, 
polyvinylmethylphosphonic acid, phosphoric acid esters of polyvinyl 
alcohol, polyvinylsulf onic acid, polyvinylbenzenesul f onic acid, 
sulfuric acid esters of polyvinyl alcohol, and acetals of polyvinyl 
alcohols formed by reaction with a sulfonated aliphatic aldehyde It 
is further evident that one or more of these post treatments may be 
carried out alone or in combination. More detailed descriptions of 
these treatments are given in GB-A- 1 084 070, DE-A- 4 423 140, 
DE-A- 4 417 907, EP-A- 659 909, EP-A- 537 633, DE-A- 4 001 466, 
EP-A- 292 801, EP-A- 291 760 and US-P- 4 458 005. 

According to another mode in connection with the present 
invention, the lithographic base can also be a flexible support, 
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which is provided with a nydrcphiiic layer, hereinafter called Vbase 
layer'. The flexible support is e.g. paper, plastic film or 
alurr.ir.urr.. The base layer is preferably a cress -.irked hyirophi lie 
layer obtained frcrr a hydrophilic binder cross-linked wit:* a 
hardening agent such as f orir.aldehyde, glyoxal, poly i soeyanate or a 
nydrolyzed f et ra-a 1 kylorthos il icate . The latter is particularly 
preferred. 

The hydrophilic binder for use in the base layer is e.g. a 
hydrophilic ( :o) polymer such as hcn.opol ymer s and copolymers of vinyl 
a 1 echo 1 , aery 1 ami de , methyl oi aery I amice , me thy lo 1 me thacryl amide , 
acrylate acid, methacrylate acid, hydrcxyethyl acrylate, 
ny d r ox y e t h y 1 rr e t h a c r y 1 a t e or male i c a nh ydr i c:e / v i nyl. me thy let her 
copolymers. The hydrophili city of the (co) polymer cr ( co) polymer 
mixture used is preferably the same as or higher than the 
hydrophilicity of polyvinyl acetate hydrolyzed to at least an extent 
if 61% by weight, preferably 80% by weight. 

The amount of hardening agent, m particular tetraalkyl 
- rthosilicate, is preferably at least 0.2 parts per part by weight 
of hydrophilic binder, mare preferably between 0.5 and 5 parts by 
weight, most preferably between 1 parts and 3 parts by weight. 

The by arc phi 1 ic case layer may also contain substances that 
increase the mechanical strength and the porosity of the layer. Tor 
* ■ h i s purpose coi.oidai silica may be used. The colloidal silica 
employed may be m the form of any commercially available water 
dispersion of colloidal silica tor example having an average 
1 ' a r : i c 1 e si :: e up t < 4 0 nm , e . c . 2 0 nm . 1 n -i d d i t i ~ n inert rjarticl^s 
of larger sice than the colloidal silica may be added e.g. silica 
prepared according to Stober as described in J. Colloid and 
Interlace 5 c i . , Vol. 26, 1 9 6 3 , pages 62 t c r c - o>- alumina particles 
-r part odes havmu an average diameter of at least lis nm which are 
particles of titanium dioxn.de or other heavy metal oxides. By 
incorporating these particles the surface of * h- hyirophi lie base 
: ■. s given a tin: :orm rough texture consist i no :. : m :. .;r oscor; i c 
: 1 ": s and \v; : leys , wh: ::h serve as s - or • i : .ves : , r Writer i n 
• :-o: rour. d a r -us . 

1 - th: ckr.oss : * i.v :r go: o - o.-s-^ '. oo : roe/ viry :o 
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Particular examples of suitable hydrophilic base layers for use 
in accordance with the present invention are disclosed in 
EP-A- 601 240, GB-P- 1 419 512, FR-P- 2 300 354, US-P- 3 971 660, 
and US-P- 4 284 705. 

As flexible support of a lithographic base in connection with 
the present embodiment it is particularly preferred to use a plastic 
film e.g. polyethylene terephthalate film, polyethylene naphthalate 
film, cellulose acetate film, polystyrene film, polycarbonate film, 
etc. The plastic film support may be opaque or transparent. 

It is particularly preferred to use a film support to which an 
adhesion improving layer, also called substrate layer, has been 
provided. Particularly suitable adhesion improving layers for use 
in accordance with the present invention comprise a hydrophilic 
binder and colloidal silica as disclosed in EP-A- 619 524, 
EP-A- 620 502 and EP-A- 619 525. Preferably, the amount of silica 
in the adhesion improving layer is between 200 mg per and 750 mg 
per m2. Further, the ratio of silica to hydrophilic binder is 
preferably more than 1 and the surface area of the colloidal silica 
is preferably at least 300 m^ per gram, more preferably at least 500 
per gram. 

Optionally the heat-sensitive imaging material can be covered 
with an additional hydrophilic layer, provided on top of the 
hydrophilic upper layer discussed above, which comprises an organic 
compound containing cationic groups as described in EP-A no. 
99202110, filed on 29.06.99. 

In accordance with the method of the present invention, the 
imaging material is image-wise exposed to cause removal of the 
cross-linked hydrophilic upper layer and whereby the exposed areas 
are converted to oleophilic areas while the unexposed areas remain 
hydrophilic. This is mostly the case when using short pixel dwell 
times (for example 1 to 100 ns) . However when using longer pixel 
dwell times (for example 1 to 20 us) the hydrophilic layer may not 
completely be removed upon exposure. The remaining parts of the 
hydrophilic layer can then be removed on the press by contact with 
fountain solution and ink or by an additional wet or dry processing 
step between the IR-laser exposure and the start-up of the printing 
process. A suitable dry processing step is e.g. mechanical treatment 
such as rubbing or brushing the layer with e.g. a cotton path. A 
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preferred adcitionai wen processing step is a gumming cteo as is 
ccrr.cr.ly used for ccr.ver.: lonai planes . A gumming step is normally 
riot, regarded as a processing step, ban rather as a :rea:r.er.: which 
protects- toe nydrcpnilic areas from fingerprints or other 
contamination which may arrest the water-acceptance of these areas. 
Upon g error, mg the remaining aoianion dust on the plate is removed 
thereby avoiding contamination of the press. At the sarre time the 
hydrsphiiic areas are covered with a thin layer of the gumming 
solution inducing a better start-up performance. 

Image-wise exposure in connection with the present invention is 
preferably an image -wise scanning exposure involving the use of a 
laser or L . E . D . Preferably lasers are used that operate in the 
infrared or near-infrared, i.e. wavelength range of 1 0 0 — 15 00 run. 
Most preferred are laser diodes emitting in the near - infra red with 
an intensity nigher than 0.1 mW/unm. 

According to the present invention the plate is then ready for 
printing without an additional development and can be mounted on the 
printing press. 

According to a further method, the imaging material is first 
mounted on the printing cylinder of the printing press and then 
image-wise exposed directly on the press by means of an integrated 
i m a g e r ecordin g d e v i c a . Sutseque n t t c e x p o s u r e , t h e i m aging materia 1 
is ready for prmtung. 

The printing plate of the present invention can also be used in 
the printing process as a seamless sleeve printing plate. In this 
o p t. i o n the p r in t i n c p 1 a re ma y b e s o Icier e a in a c v 1 i n d r i ra 1 form r v 
means of a laser. Seen cylindrical printing plate union has as 
diameter the diameter of the print cylinder can bo slid on the print 
cylinder instead of mounting a conventional printing plate. More 
details on sleeves are civeu in "Graf i. sen Nmeuws" , lb, L-9b, page 4 
t o o . 

T n e follow: n c; e x a mp .1 e 11 listr a t e s t h e p r e s e n t i : ; v e r : 1 1 o n w 1 1 ho u t 
'imitinc it there" c . A.... rumis .-.ua percentages sr. 1 oy weight u:m-ss 

ex Ath tea 
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Preparation of the lithographic base 

A 0.30 mm thick aluminum foil was degreased by immersing the 
foil in an aqueous solution containing 5 g/1 of sodium hydroxide at 
50°C and rinsed with deminerali zed water. The foil was then 
electrochemically grained using an alternating current in an aqueous 
solution containing 4 g/1 of hydrochloric acid, 4 g/1 of hydroboric 
acid and 5 g/1 of aluminum ions at a temperature of 35°C and a 
current density of 1200 A/m 2 to form a surface topography with an 
average center-line roughness Ra of 0.5 |im. 

After rinsing with demineralized water the aluminum foil was 
etched with an aqueous solution containing 300 g/1 of sulfuric acid 
at 60°C for 180 seconds and rinsed with demineralized water at 25°C 
for 30 seconds. 

The foil was subsequently subjected to anodic oxidation in an 
aqueous solution containing 200 g/1 of sulfuric acid at a 
temperature of 45°C, a voltage of about 10 V and a current density 
of 150 A/m 2 for about 300 seconds to form an anodic oxidation film 
of 3.00 g/m 2 of AI2O3, then washed with demineralized water, post- 
treated with a solution containing polyvinylphosphonic acid and a 
solution containing aluminum trichloride, and subsequently rinsed 
with demineralized water at 20°C during 120 seconds and dried. 

Preparation of the oleophilic imaging layer 

The light-sensitive layer was coated on the lithographic base 
at a wet coating thickness of 20 jam from a solution having the 
following composition : 

52.00g Carbon black dispersion of the following composition : 


3.0 g 


14 .20g 


- 6.50 g Special Schwarz (trade mark from Degussa) 

- 0.65 g Nitrocellulose E950 (trade mark from Wolf Walsrode) 

- 0.78 g Dispersing agent 

- 44.07 g Methyl ethyl ketone 

Nitrocellulose solution of the following composition 

- 1.42 g Nitrocellulose E950 (trade mark from Wolf Walsrode) 

- 12.78 g Ethylacetate 

Transition metal complex of the following composition 
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Preparation of the cross- 1 inked hydrophilic upper layer 


After drying the light-sensitive layer- 
was coated to a wet coating thickness of 2 0 
having tne following composition 


the nyorcphilic idye: 
m f roc a solution 


70 . Og 


6.25 c Sic. J. -dispersion (Kieselsol 300 from Bayer) in water, 


stabilized with Pcivvici WX 43 1 


, iDoivvinvi alcohol from 


Wacker) ; the dispersion contained 10 I polyvinyl alcohol 

versus S .. C. .average particle size 1 n::v 

6 . 2 t u h ydr o ly zed let r ameth y 1 orthos iii c a t e T M OS ) : n 

a C e r / e thane 1 c< 1 : 1 C . 

5: wetting agent in water. 


At \ 


i v e r 


:: a r s 
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mounted on a Heidelberg GT052 press with a Dahlgren dampening system 
using K+E 800 Skinnex as ink and Rotamatic as dampening liquid. A 
compressible blanket was used. Subsequently the press was started by 
allowing the print cylinder with the imaging material mounted 
thereon to rotate. The dampener rollers of the press were first 
dropped on the imaging material so as to supply dampening liquid to 
the imaging material and after 10 revolutions of the print cylinder, 
the ink rollers were dropped to supply ink. After 10 further 
revolutions, the paper supply was started. 

The start-up behaviour is defined as the number of sheets 
required before toning-free prints were obtained. The results are 
summarized in table 1. 

Examples 4-7 

The materials 4, 5, 6 and 7 were prepared in an identical way 
as the reference material with the proviso that in the solution of 
the hydrophilic layer a part of the polyvinylalcohol was replaced by 
a polymer which contains a sulfonic acid pendant group resulting in 
a layer composition as shown in table 2. The exposure, printing and 
evaluation method was the same as used in the above examples 1-3. 

Examples 8 and 9 

The materials 8 and 9 were prepared in an identical way as the 
reference material with the proviso that polymers which contain a 
sulfonic acid pendant group or the salt thereof were added to the 
solution of the hydrophilic layer resulting in a layer composition 
as shown in table 3. The exposure, printing and evaluation method 
was the same as used in the above examples 1-3 . 
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[CLAIMS] ^ 


A nega c i ve-v;o :k:r.g heat-sens :: :ve materia 1 for making a 
lithographic printing plate by direcc-tc-plate recording, the 
material comprising in the order given a lithographic base having 
a hydrophiiie surface, an oleophilic imaging layer and a cross- 
linked hydrophil i o upper layer, characterized on tnat sard cross- 
linked hydrophilic upper layer comprises an organic compound 
derived from sulfonic acid, sulfuric acid, phosphoric acid or 
pnosphoni e acid . 


? . A material according to claim ] wherein r he organic compound 
derived from sulfonic acid is polystyrene sulfonic acid- or a 
salt tnereof, or wherein the organic compound derived from 
phosphinic acid is poly 'vinyl phosphonic acid; or a salt thereof. 


3. A material according to any of the preceding claims wherein the 
oleophilic imaging layer has a dry coating weight between 0.1 and 
0.7 5 g/m 2 . 

4 . A ma !. e r i a 1 a •:: c o r d i n g to an y o f the preceding claims wherein the 
oleophilic imaging layer comprises a he a t - sens 1 1 1 ve binder. 


5. A material according to any of the preceding claims wherein the 
oleophilic imaging layer comprises carbon black or graphite as 
7 ? - a b s o r h inn rem r oun d . 


6 . A ma cereal according to any of the preceding :1a: m s wherein the 
. " r o s s - ink e -:i h y ci r oph i 1 : upp.p 1 a y e r o cm o r i s e s : :< i d-^ s o r 
hyd r cx : des o f beryl 1 : urn , ma gne s i cm , aluminum , c : 1 i c cn , 
g a do 1 i n i urn , german i um , a r senic, mdi cm , t. i n , ant i men y , tell u r i cm , 
lead, b : smu t h , titanium or a transit:: e n me t a 1 . 


oa ' e i ■ a 1 a o c c : i i no * e any 
c : : go: i : b \ c • ■ .-■ •:: : • \ : 
mil 1- supper- previ io c w: 
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8. A material according to any of the preceding claims wherein the 
cross-linked hydrophilic upper layer has a dry thickness between 
0 . 3 and 5 urn. 

9. A direct-to-plate method of making a lithographic printing plate 
comprising the steps of 

(i) providing a material according to any of the preceding 
claims; 

(ii) image-wise exposing the material to an infrared laser beam 
having an intensity higher than 0.1 mW/um 2 ; 

(iii) contacting the material with fountain solution and ink. 

10. A method according to claim 9 wherein, before or after step (ii) , 
the material is mounted on a cylinder of a printing press. 
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[ABSTRACT] 


TITLE] : PROCLSSLLS3 1 I THC GRAPH I c PRINTING PLATE 

A neganve-wor king hea:-ser.sitive material for making a 
lithographic printing plate by ai rect - to-piate recording is 
disclosed. The material comprises in the order given a lithographic 
base having a hydrcphiiic surface, an oleophilic imaging layer and a 
cross-linked hydrcphiiic upper layer which comprises an organic 
compound derived from sulfonic acid, sulfuric acid, phosphoric acid 
or phcsphonic acid. Materials according to the invention are 
characterised by an increased water-acceptance in the non-printing 
areas, which allows a rapid start-up of the press. 
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